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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need of 
wiring for feeding controlled potential to one of 
electrodes of retention volume by electrically connecting 
the conductive layer of a semiconductor substrate to a 
feed layer for giving the controlled potential outside a 
picture element zone. 

SOLUTION: A source zone 5a and a drain zone 5b made 
of a high impurity introduction layer are formed on 
substrate surface at both sides of a gate electrode 4a, 
thereby forming MOSFET. Also, a contact zone 7 of a P- 
type impurity introduction layer of high concentration is 
formed on the substrate surface in such a state as 
corresponding to a part of a conductive layer 6, and one 
and of the conductive layer 6 is connected to the 
contact zone 7 at an opening 3a formed on an insulation 
film 3* so as to correspond to the contact zone 7. A feed 
layer 19 to apply controlled potential outside a picture 

element zone and a P-type contact zone 17 of high ^ 
impurity concentration for electrically connecting the 

feed layer 19 are formed on a semiconductor substrate 1. As a result, controlled potential for 
giving inverse bias to a P-N junction is applied, and substrate potential given from the feed 
layer 1 9 is applied to the conductive layer 6, thereby fixing the potential. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] While being constituted so that a 
switching element may be respectively formed 
corresponding to each reflector while a reflector is 
formed in the shape of a matrix on a 
semi-conductor substrate, and an electrical 
potential difference may be impressed to said 
reflector through said switching element In the 
substrate for liquid crystal panels with which it 
comes to prepare the retention volume by which a 
charge is accumulated at the time of ON of the 
above-mentioned switching element for every 
pixel The semiconductor region which constitutes 
the above-mentioned switching element, and the 
semiconductor region which serves as one 
electrode of retention volume continuously and 
where high impurity concentration is 
comparatively high are formed in the 
semi-conductor substrate front face of the lower 
part of the above-mentioned reflector. The 
conductive layer which serves as an electrode of 
another side of the above-mentioned retention 
volume through an insulator layer is formed above 
this semiconductor region for every pixel. Said 
conductive layer is a substrate for liquid crystal 
panels characterized by being constituted so that 
it may connect with the contact field of high high 
impurity concentration formed in the front face of 
the above-mentioned semi-conductor substrate 
and the same potential as the above-mentioned 
semi-conductor substrate may be impressed to the 
above-mentioned conductive layer through this 
contact field. 

[Claim 2] The insulator layer which the 
above-mentioned switching element is an 
insulated gate field effect transistor, and 
constitutes the dielectric of the above-mentioned 
retention volume is a substrate for liquid crystal 
panels according to claim 1 characterized by being 
the gate dielectric film formed between the gate 
electrode of the above-mentioned transistor, and a 
channel field, and the insulator layer formed in 
coincidence. 

[Claim 3] The conductive layer which the 
above-mentioned switching element is an 
insulated gate field effect transistor, and 
constitutes the electrode of another side of the 
above-mentioned retention volume is a substrate 



for liquid crystal panels according to claim 1 or 2 
characterized by being the conductive layer 
formed in the gate electrode and coincidence of the 
above-mentioned transistor. 

[Claim 4] The semiconductor region which the 
above-mentioned switching element is an 
insulated gate field effect transistor, and 
constitutes one electrode of the above-mentioned 
retention volume is a substrate for liquid crystal 
panels according to claim 1, 2, or 3 characterized 
by being an impurity installation layer used as the 
drain of the above-mentioned transistor, or a 
source field, and the impurity installation layer 
formed in coincidence. 

[Claim 5] It is the substrate for liquid crystal 
panels according to claim 1, 2, 3, or 4 
characterized by for the above-mentioned 
switching element being a complementary 
transistor which comes to form a P channel mold 
transistor and an N channel mold transistor in 
one pixel, and the semiconductor regions which 
constitute one electrode of the above-mentioned 
retention volume being an impurity installation 
layer used as the drain of one transistor of the 
above-mentioned complementary transistors, or a 
source field, and an impurity installation layer 
formed in coincidence. 

[Claim 6] The liquid crystal panel which claims 
1-5 are and is worn, and is characterized by 
enclosing liquid crystal in the gap of the 
above-mentioned substrate for liquid crystal 
panels, and the above-mentioned transparence 
substrate while the substrate for liquid crystal 
panels given in ** and the transparence substrate 
by the side of the incidence which has a 
counterelectrode set- suitable spacing- and" are 
arranged. 

' [Claim 7] 'Electronic equipment characterized by 
having the liquid crystal panel according to claim 
6 as a display. 

[Claim 8] The projection mold display 
characterized by having the projection lens which 
condenses and projects the light modulated with 
the reflective mold liquid crystal panel and this 
liquid crystal panel of a configuration of 
u modulating the light from the light source and 
said light source according to claim 5. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention 
is used for the active-matrix mold liquid crystal 
panel which switches a pixel electrode to a liquid 
crystal panel pan about a reflective mold liquid 
crystal panel by the insulated gate field effect 
transistor (henceforth MOSFET) formed on the 
semi conductor substrate, and relates to a suitable 
technique. 
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[0002] 

[Description of the Prior Art] Conventionally, the 
liquid crystal panel of the structure which formed 
the TFT array which used an amorphous silicon or 
polish recon on the glass substrate as a 
transparency mold active -matrix liquid crystal 
panel used for the light valve of a projection mold 
indicating equipment is put in practical use. 
[0003] 

[Problem(s) to be Solved by the Invention] If it is 
shown in a projection mold display like the 
projector which incorporated this as a light valve 
since the active -matrix liquid crystal panel using 
Above TFT has comparatively large device size for 
example, it has the fault that the whole 
equipment will be enlarged. Moreover, in the case 
of the transparency mold liquid crystal panel, it 
has the fatal defect in which a numerical aperture 
becomes small as the resolution of a panel goes up 
with XGA and SXGA, since the field of TFT 
established in each pixel does not turn into a 
transparency field of the pixel which makes light 
penetrate. 

[0004] Then, compared with the transparency 
mold active-matrix liquid crystal panel, the 
reflective mold active-matrix liquid crystal panel 
which switched the pixel electrode which turns 
into a reflector by the MOSFET array formed on 
the semi-conductor substrate is proposed as a 
liquid crystal panel with small size. 
[0005] However, in the liquid crystal panel which 
uses a semi conductor as a substrate, since the 
size of each pixel also becomes small according to 
the increment in panel resolution with contraction 
of device size, there is a fault that sufficient 
- capacity (lOOfF extent -is 'the -need) ■ to- hold an 
electrical potential difference required for the 
drive of liquid crystal is hot obtained, only with a 
pixel electrode. Then, this invention person 
examined how to make the retention volume 
which uses gate dielectric film as a dielectric to 
each pixel. 

[0006] However, although being fixed to constant 
potential was desirable as for one electrode of 
retention volume, it found out that reservation of 
the layout of wiring (a capacity line is called 
hereafter) for supplying such constant potential to 
each retention volume and the formation location 
of a contact hole was very difficult. 
[0007] The example of the layout approach of the 
capacity line for supplying constant potential is 
shown in one [ the structure of the retention 
volume in the reflective mold liquid crystal panel 
which uses as a substrate the semi conductor 
which this invention person examined in advance 
of this invention to drawing 10 and drawing 11 , 
and ] electrode of this retention volume. Drawing 
11 is A-A* in drawing 10 , and the sectional view 



having shown the discontinuity cross section of 
BB* continuously. In drawing 10 R> 0, the data 
line which supplies the signal which should 
impress 4a to the gate electrode of MOSFET for 
switching at MOSFET for switching, and should 
impress 9 to a pixel, the reflector with which 12 
consists of aluminum etc., and 6 are the 
conductive layers used as one electrode of 
retention volume. 

[0008] In the example of drawing 10 , diffusion 
layer 5b as a drain field where a reflector 12 is 
connected is formed widely, and the conductive 
layer 6 as one electrode of retention volume is 
formed by the same polish recon layer for example, 
as a gate electrode etc. through gate dielectric film 
3 the electrode of another side of retention volume, 
nothing, and on it. And as an approach of giving 
constant potential to the conductive layer 6 as one 
electrode of the above-mentioned retention volume, 
as shown in drawing 11 , it connects with the 
conductive layer as an electrode of the retention 
volume of the pixel which adjoins by the capacity 
line 16 which consists of the same polish recon 
layer as the above-mentioned conductive layer 6, 
and the above-mentioned capacity line 16 is 
connected to wiring which supplies constant 
potential like touch-down potential on the outside 
of a pixel field. 

[0009] However, if it is in a method as shown in 
drawing 10 and drawing 11 , since a capacity fine 
is formed between the conductive layers as a 
retention volume electrode of each pixel, there is 
un-arranging [ that the irregularity on the front 
face of an insulator layer becomes large, and 
flattening of a reflector becomes difficult ]. 
- Moreover, since the capacity^ line- 16 and the data 
line 9 cross, while the parasitic capacitance, of the 
data line increases/ a noise goes into retention 
volume through the coupling capacity between the 
capacity line 16 and the data line 9, and there is a 
trouble of potential stopping stabilizing. 
[0010] The purpose of this invention is in the 
reflective mold liquid crystal panel which uses a 
semiconductor as a substrate to offer the 
technique which makes unnecessary wiring for 
supplying constant potential to one electrode of 
retention volume, and enables improvement in the 
yield. 

[0011] Other purposes of this invention are in the 
reflective mold liquid crystal panel which uses a 
semi-conductor as a substrate to offer the 
technique which makes flattening of a reflector 
easy. 

[0012] Other purposes of this invention are to offer 
the technique in which the constant voltage 
impressed to retention volume can be stabilized. 
[0013] Other purposes of this invention are to offer 
the technique with which required retention 
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volume was obtained, without making the routing 

counter of a process increase. 

[0014] 

[Means for Solving the Problem] In order that this 
invention may attain the above-mentioned 
purpose, extended formation of the semiconductor 
region used as the active region (drain field) of the 
component (MOSFET) which switches a pixel 
electrode to the semi-conductor substrate front 
face of the lower part of the pixel electrode used as 
a reflector where high impurity concentration is 
comparatively high is carried out. Nothing [ of 
retention volume / one / electrode and nothing ], 
Form the conductive layer which serves as an 
electrode of another side of retention volume 
through an insulator layer above this 
semiconductor region, and while making it 
connect with a semiconductor substrate 
electrically through the high concentration 
semiconductor region of the same conductivity 
type as this which was formed in the front face of a 
semi-conductor substrate, said conductive layer It 
was made to connect with the electric supply layer 
which gives potential to the above-mentioned 
semi-conductor substrate on the outside of a pixel 
field electrically. 

[0015] While according to the above-mentioned 
means the capacity line for supplying potential to 
one electrode of retention volume becomes 
unnecessary, the structure of a pixel becomes easy 
and the yield improves by impressing substrate 
potential to one electrode of retention volume, the 
irregularity on the front face of an insulator layer 
becomes small, and flattening of a reflector 
becomes easy. Moreover, while it becomes 
unnecessary to- -form - the ^capacity ~ line* -which 
intersects the data line which supplies the signal 
impressed to each pixel'electrode and being able to 
reduce the parasitic capacitance of the data line, 
the noise to retention volume can be reduced and 
potential can be stabilized. 

[0016] in addition, the gate dielectric film with 
which the insulator layer which constitutes the 
dielectric of the above-mentioned retention 
volume is prepared between the gate electrode of 
MOSFET, and a channel field, simultaneously the 
insulator layer formed *- moreover, the conductive 
layer which constitutes one electrode of the 
above-mentioned retention volume is good to use 
the gate electrode, simultaneously the conductive 
layer formed of MOSFET, respectively. 
[0017] Furthermore, be easy to let the 
above-mentioned switching element be the 
complementary transistor which comes to form a 
P channel mold transistor and an N channel mold 
transistor in one pixel. 
[0018] 

[Embodiment of the Invention] Hereafter, the 



suitable example of this invention is explained 
based on a drawing. 

[0019] Drawing 1 and drawing 2 show the 1st 
example of the reflector side substrate of the 
reflective mold liquid crystal panel which applied 
this invention. In addition, the sectional view and 
flat- surface layout of a 1 pixel part are shown in 
drawing 1 and drawing 2 among the pixels 
arranged in the shape of a matrix. Drawing 1 
shows the cross section which met the I I line in 
drawing 2 . 

[0020] In drawing 1 , a Ptype semiconductor 
substrate [ like single crystal silicon ] (a P type 
well is sufficient) whose 1 is, and 2 are the field 
oxide for isolation (the so-called LOCOS) formed 
in the front face of this semi-conductor substrate 1. 
This field oxide 2 is formed in thickness like 
5000-7000A of selection thermal oxidation. 
[0021] Opening is formed in the above-mentioned 
field oxide 2 for every pixel, gate oxide (insulator 
layer) 3 is formed in the substrate front face inside 
this opening, gate electrode 4a which consists of 
polish recon or metal silicide is formed on this gate 
dielectric film 3, the source and the drain fields 5a 
and 5b which consist of an N type impurity 
installation layer of high high impurity 
concentration are formed in the substrate front 
face of the both sides of this gate electrode 4a, and 
MOSFET is constituted, and in this example, 
among the above-mentioned source and the drain 
fields 5a and 5b, drain field 5b is extended inside a 
pixel field along a substrate front face, and the 
conductive layer 6 used as one electrode of 
retention volume is formed above this extension 
5b' through gate dielectric film 3, simultaneously 
formed iaasulater layer -3 , -:^--'-" : ---^- -':-■'■■'*■■■■ ^ . ^ 
[0022] Although especially this conductive layer 6 
is hot limited, it is formed from the same polish 
recon as the above-mentioned gate electrode 4a, or 
metal silicide. As shown in drawing 2 , the 
above-mentioned gate electrode 4a is formed so 
that it may project from the scanning line 4 
currently arranged in the one direction (pixel line 
writing direction) of a substrate. 
[0023] Moreover, corresponding to a part of 
above-mentioned conductive layer 6, the contact 
field 7 which consists of a high concentration P 
type impurity installation layer for aiming at 
ohmic contact is formed in a substrate front face, 
and the end of the above-mentioned conductive 
layer 6 is connected to the contact field 7 in 
opening 3a formed in above-mentioned insulator 
layer 3' corresponding to this contact field 7. On 
the above-mentioned semi-conductor substrate 1, 
the P type contact field 17 of high high impurity 
concentration where the electric supply layer 19 
which gives constant potential (it is touch-down 
potential in the case of a P type substrate / P type 
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well) on the outside of a pixel field, and this 
electric supply layer 19 are connected electrically 
is formed. The constant potential for giving a 
reverse bias is impressed to the PN junction, and 
the substrate potential given from the 
above-mentioned electric supply layer 19 through 
the above-mentioned contact field 7 is impressed 
to the above-mentioned conductive layer 6, and it 
is constituted so that potential may be fixed. The 
above-mentioned electric supply layer 19 is formed 
of the same aluminum layer as the 
above-mentioned data line 9 etc. 
[0024] The above-mentioned insulator layer 3 and 
3' are formed in the inside semiconductor 
substrate front face of the above-mentioned 
opening of thermal oxidation at thickness like 
400-800A. Above-mentioned gate electrode 4a and 
a conductive layer 6 are made into the structure 
which formed the polish recon layer in thickness 
like 1000-2000A, and formed Mo or the silicide 
layer of a refractory metal like W on it at 
thickness like 1000-3000A. The above-mentioned 
source field 5a is formed in self align by injecting 
an N type impurity into a substrate front face by 
ion implantation by using the above-mentioned 
gate electrode 4a as a mask. 

[0025] Moreover, in this example, 
above-mentioned N type drain field 5b and the P 
type contact field 7 are doping processings by the 
ion implantation of dedication, and heat 
treatment, and before they form a gate electrode, 
respectively, they are formed with 
ion-implantation. The desirable high impurity 
concentration of the source and the drain fields 5a 
and 5b of Ixl020-/cm3 and the P type contact field 
r -7* ^ i's**-desirable/■-'HigK i -impur-i■ty■ concentration is 
Ixl018^10207cm3. In addition, the 
above-mentioned N type drain field You may make 
it form 5b and the P type contact field 7 in the 
impurity installation layer and coincidence used 
as the source of MOSFET which constitutes the 
below-mentioned circumference circuit formed in 
the outside of a pixel field, and a drain field. 
[0026] If it applies on field oxide 2 from 
above-mentioned gate electrode 4a and a 
conductive layer 6, the 1st interlayer insulation 
fi lm 8 is formed, the data line 9 which consists of a 
metal layer which makes aluminum a subject on 
this insulator layer 8 is formed in the direction 
which intersects the above-mentioned scanning 
line 4 as shown in drawing 2 , and the data line 9 
is electrically connected to source field 5a in the 
contact hole 10 formed in the insulator layer 8. 
[0027] The above-mentioned insulator layer 8 
deposited upwards about 1000A (silicon oxide film 
formed by the elevated-temperature CVD method) 
for example, of HTO film, deposits the BPSG film 
(silicate glass film including boron and Lynn) on 



thickness like 8000 10000A, and is formed. The 
metal layer constituted [ above-mentioned ] 
data-line 9 is made into 4 layer structures of 
Ti/TiN/aluminum/TiN from a lower layer. As for 
each class, let lower layer Ti be 100-600A and the 
thickness [ as / whose TiN of 4000- 10000A and the 
upper layer about 1000A and aluminum is 
300-600Afor TiN]. 

[0028] If it applies on an interlayer insulation film 
8 from the above-mentioned data line 7, the 2nd 
interlayer insulation film 11 is formed. This 2nd 
interlayer insulation film 11 deposited upwards 
about 3000-6000A (the TEOS film is called 
hereafter) of silicon oxide film which is made from 
TEOS (tetraethyl orthochromatic silicate), and is 
formed by the plasma- CVD method, deposits the 
SOG film (spin-on glass membrane), and after it 
deletes it with etchback, further, on it, the 2nd 
TEOS film is deposited on the thickness of about 
2000-5000A, and it is formed. 

[0029] In this example, the pixel electrode 12 as a 
reflector of the shape of a rectangle corresponding 
to about 1 pixel is formed as shown on the 2nd 
interlayer insulation film 11 of the above at 
drawing 2 . And the contact hole 13 which 
penetrates the 2nd interlayer insulation film 11 of 
the above, the 1st interlayer insulation film 8, and 
gate dielectric film 2 is formed, and the 
above-mentioned pixel electrode 12 is electrically 
connected to the above-mentioned drain field 5b in 
this contact hole 13. Although especially the 
above-mentioned pixel electrode 12 is not limited, 
it forms an aluminum layer in thickness like 
300-5000A, for example by the low -temperature 
spatter, and is made a configuration like a square 
where ; -one side is- about -15^20 micrometers -by 
patterning... Moreover, a passivation membrane is 
formed on the above-mentioned pixel electrode 12, 
the orientation film is extensively formed on it, 
and rubbing processing is carried out. 
[0030] Drawing 2 is the flat- surface layout of the 
liquid crystal panel substrate by the side of the 
reflection shown in drawing 1 . In this example, 
the conductive layer 6 used as one electrode of 
retention volume is formed in that near along with 
the gate line 4 as shown in this drawing. However, 
drain extension 5b' as an electrode of another side 
of retention volume which counters this 
conductive layer 6 and this, and is established in a 
substrate front face can be formed under [ whole ] 
the reflector 12 except the formation part of gate 
electrode 4a of MOSFET, and contact holes 10 and 
13. 

[0031] In this example, since it is not necessary to 
form the capacity line which connects between the 
conductive layers 6 used as one electrode of the 
retention volume of each pixel, while the structure 
of a pixel becomes easy and the yield improves, the 
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irregularity of the front face of an insulator layer 
11 becomes small, and it becomes easy to form the 
flat reflector 12. Moreover, since there is no 
capacity line which intersects the data line, 
unnecessary parasitic capacitance is attached to 
the data line, the load of a driver increases or a 
noise stops being able to go into retention volume 
easily through coupling capacity. Insulator layer 3* 
which constitutes the dielectric of the 
above-mentioned retention volume furthermore, 
the gate dielectric film 3 formed between the gate 
electrode of MOSFET, and a channel field and the 
insulator layer formed in coincidence Moreover, 
since the conductive layer 6 which constitutes one 
electrode of the above -mentioned retention volume 
used the conductive layer formed in gate electrode 
4a of MOSFET, and coincidence, respectively, 
retention volume can be constituted without 
making the routing counter of a process increase, 
and it becomes possible to simplify a process. 
[0032] In addition, it is filled up with the 
connecting plug of the shape of a column which 
consists of refractory metals, such as a tungsten, 
in the above-mentioned contact hole 13, and you 
may make it connect the above-mentioned pixel 
electrode 12 to the above-mentioned drain field 5b 
through this connecting plug. In this case, 
although especially the above-mentioned pixel 
electrode 12 is not limited, after putting the 
tungsten which constitutes a connecting plug with 
a CVD method, a tungsten and the 2nd interlayer 
insulation film 11 - CMP (chemical mechanical 
polishing), after deleting and carrying out 
flattening by law After putting and forming an 
aluminum layer, carrying out flattening of the 2nd 
interlayer -insulation > film: - by- the CMP method- 
carrying out opening of the contact hole 13 and 
being filled up with a" tungsten into it/ you may 
make it form the aluminum layer which 
constitutes the pixel electrode 12. 
[0033] Moreover, although the above-mentioned 
example explained the case where used MOSFET 
for pixel switching as the N channel mold, and the 
semiconductor region (5b0 used as one electrode of 
retention volume was used as an N type impurity 
installation layer, it is also possible to make the 
semi-conductor substrate 1 into an N type 
substrate or an N type well, to use MOSFET for 
pixel switching as a P channel mold, and to use 
the semiconductor region (5b 1 ) used as one 
electrode of retention volume as a P type impurity 
installation layer. In this case, the contact field 7 
serves as an N type impurity installation layer, 
and the potential supplied here turns into high 
power-source potential. 

[0034] Moreover, although the above-mentioned 
example explained the thing in which MOSFET 
for pixel switching was formed on the 



semiconductor substrate front face, it is 
applicable also to what forms the well field of a 
different conductivity type from a substrate in the 
front face of a semi conductor substrate, and 
formed MOSFET for pixel switching in the front 
face of this well field. In that case, the well field of 
MOSFET which constitutes a circumference 
circuit is [ the well field of a pixel field ] good to 
consider as the separated well field. 
[0035] Furthermore, since a circumference circuit 
is driven on a small electrical potential difference 
like 5V to a big electrical potential difference like 
15V being impressed to gate electrode 4a of 
MOSFET for pixel switching, the gate dielectric 
film of FET which constitutes a circumference 
circuit is formed more thinly than the gate 
dielectric film of FET for pixel switching, the 
property of FET is raised, and the technique of 
raising the working speed of a circumference 
circuit can be considered. When such a technique 
is applied, thickness of the gate dielectric film of 
FET which constitutes a circumference circuit can 
be set to about 1/3 - 1 (for example, 80-200A)/5 of 
the thickness of the gate dielectric film of FET for 
pixel switching from pressure -proofing of gate 
dielectric film. 

[0036] In the 1st example, by the way, the 
electrical potential difference impressed to 
inter-electrode [ of retention volume ] About 5V of 
the difference of the picture signal electrical 
potential difference Vd and the main potential Vc 
of a picture signal which are impressed to the data 
line as shown in drawing 7 (although only deltaV 
is shifted from Vc, LC common potential LC-COM 
impressed to the common electrode 37 prepared in 
the opposite - substrate -^38 : of- the liquid \ crystal 
panel of drawing 6 ..) the. electrical potential 
difference actually impressed to a pixel electrode 
is also set to Vd delta V of which deltaV shift was 
done -- it is . In the 1st example, then, the polish 
recon which constitutes one electrode 6 of 
retention volume or the insulator layer 3 directly 
under a metal silicide layer By forming in the gate 
dielectric film and coincidence of FET which 
constitutes not gate dielectric film but the 
circumference circuit of FET for pixel switching, 
insulator layer thickness of retention volume can 
be set to 1/3 - 1/5 compared with the 
above-mentioned example, and capacity value can 
also be increased 3 to 5 times by this. In addition, 
VG of drawing 7 is a gate signal supplied to gate 
electrode 4a of FET for pixel switching through 
the gate line 4. 

[0037] Moreover, you may make it constitute from 
the polish recon or the metal silicide layer which 
constitutes the polish recon which constitutes the 
gate electrode of FET for pixel switching for the 
conductive layer 6 used as one electrode of the 



above-mentioned retention volume, or not a metal 
silicide layer but the gate electrode of MOSFET 
which constitutes a circumference circuit. 
[0038] Drawing 3 and drawing 4 show the 2nd 
example of the reflector side substrate of the 
reflective mold liquid crystal panel which applied 
this invention. Drawing 3 is the sectional view of 
MOSFET for pixel switching. This example sets 
MOSFET for switching in the 1st example to 
CMOS. The source of N channel metal oxide 
semiconductor FET, a drain field, and 4a are 5a, 
and 5b is the gate electrode. These are the same 
configurations as MOSFET [ in / except for the 
point currently formed in the front face of P well 
field 21 formed in the semi conductor substrate 1 / 
the 1st example ] for switching. 
[0039] On the other hand, in this example, the 
source of P channel MOSFET, the drain fields 25a 
and 25b, and gate electrode 24a of those are 
formed in that near in parallel to above-mentioned 
N channel metal oxide semiconductor FET. The 
source and the drain fields 25a and 25b are P type 
impurity installation layers, and are formed on N 
well field 22 formed in the substrate front face. P 
well field 21 and N well field 22 are formed so that 
the pixel which adjoins a pixel line writing 
direction (the direction of a gate line) respectively 
may be followed. Gate electrode 24a of P channel 
MOSFET is formed so that it may project from the 
2nd gate line 24 arranged in parallel with the 1st 
gate line 4 by the side of N channel metal oxide 
semiconductor FET, by impressing the signal 
impressed to the 1st gate line 4, and the signal of 
opposition to the 2nd gate line 24, it is turned on 
and off control of P channel MOSFET and 
v; - N- channel FET^ is f * 

carried out at coincidence. . 

[0040] The source of the above-mentioned P 
channel MOSFET and the drain fields 25a and 
25b are formed in self align by performing ion 
implantation of a P type impurity by using gate 
electrode 24a as a mask, where an N-channel 
metal oxide semiconductor FET top is covered by a 
resist etc. By extending impurity installation layer 
5b which constitutes the drain field of N-channel 
metal oxide semiconductor FET, forming a 
conductive layer 6 through insulator layer 3* on 
that extension 5b', and connecting this conductive 
layer 6 to the P type well field 21 through contact 
hole 3a and the P type contact field 7 of high high 
impurity concentration, it consists of examples of 
drawing so that that potential may be fixed. The P 
channel MOSFET side is considered as the 
configuration in which the drain field 25b was 
connected to the reflector 12 only through the 
contact hole 13. 

[0041] the ground line to which the 
above-mentioned P well field 21 and N well field 
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22 are formed in so that the well field of the pixel 
field which adjoins along the arrangement 
direction (scanning direction) of the each 
above-mentioned gate lines 4 and 24 may be 
followed, and P well field 21 supplies touch down 
potential on the outside of a pixel field - moreover, 
N well field 22 is connected to power-source Rhine 
which supplies the high supply voltage Vcc, 
respectively. In addition, in drawing 3 , 14 is a 
channel stopper layer. 

[0042] Moreover, although not limited especially, 
the source drain field of MOSFET which 
constitutes the circumference circuit of this 
example may be formed with a self-align 
technique. Furthermore, it may be made to make 
any source drain field of MOSFET into LDD 
(Rheydt Lee doped drain) structure. In addition, 
FET for pixel switching is good to consider as 
offset (structure which gave distance between the 
gate electrode and the source drain field) in 
consideration of driving on a big electrical 
potential difference, and having to prevent 
leakage current. 

[0043] Moreover, in drawing 3 and drawing 4 , 
although N type impurity installation layer 5b' 
and the introductory layer 6 constitute retention 
volume, as it extends P type impurity installation 
layer 25b similarly, forms extension 25b' and 
forms the conductive layer which was able to give 
potential from the N well 22 through the insulator 
layer 3, it may form capacity in both P well and N 
well. 

[0044] Drawing 5 shows the flat-surface layout 
configuration of the whole substrate for liquid 
crystal panels (reflector side substrate) which 
applied the above-mentioned example: ^ - : •-•;•;..--*......:••>> 

[0045] In this example, the fight- shielding film 26 
which prevents that light carries but incidence is 
formed in the circumference circuit established in 
the periphery section of a substrate as shown in 
drawing 5 . A circumference circuit is prepared 
around the pixel field 20 where the 
above-mentioned pixel electrode has been 
arranged in the shape of a matrix. The gate line 
drive circuit 32 and the pad field 33 which scan in 
order the data-line drive circuit 31 which supplies 
the picture signal according to image data, and the 
gate line 4 are minded [ above-mentioned / 8 J. It is 
the circuit of timing control circuit 35 grade which 
controls the input circuits 34 which incorporate 
the image data inputted from the outside, and 
these circuits. These circuits use as an active 
element or a switching element MOSFET formed 
at the same process as MOSFET for pixel 
electrode switching, and it consists of combining 
load components, such as resistance and capacity, 
with this. 

[0046] In this example, the above-mentioned 
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light- shielding film 26 consists of aluminum 
layers formed at the same process as the pixel 
electrode 12 shown in drawing 1 and it is 
constituted so that predetermined potentials, such 
as supply voltage, and main potential of a picture 
signal or LC common potential, may be impressed. 
Compared with the case where they are floating 
and other potentials, reflection can be lessened by 
impressing predetermined potential to a 
light- shielding film 26. 

[0047] Drawing 6 shows the cross-section 
configuration of the reflective mold liquid crystal 
panel 30 which applied the above-mentioned 
substrate for liquid crystal panels. As shown in 
drawing 6 , the support substrate 36 which 
consists of glass or a ceramic has pasted up the 
liquid crystal panel 30 on the rear face of the 
semi conductor substrate 1 with adhesives. With 
this, the glass substrate 38 by the side of the 
incidence which has the counterelectrode 37 which 
is from the transparence electric conduction film 
(ITO) with which LC common potential is 
impressed on the front-face side sets suitable 
spacing, and is arranged. Or it fills up with SH 
(Super Homeotropic) mold liquid crystal 40 with 
which perpendicular orientation of the liquid 
crystal molecule was mostly carried out in the 
state of no electrical-potential-difference 
impressing. TN (Twisted Nematic) mold liquid 
crystal of common knowledge in the gap by which 
the closure was carried out by the sealant 39 in 
the perimeter - or as a liquid crystal panel It is 
constituted. In addition, a signal is inputted from 
the exterior or the location in which a sealant is 
prepared so that the pad field 33 may come to the 
outside of the- above ^mentioned -sealant -39 is set 
up. 

[0048] The light- shielding film 26 "oh a 
circumference circuit is constituted so that liquid 
crystal 40 may be intervened and it may counter 
with a counterelectrode 37. And if LC common 
potential is impressed to a light- shielding film 26, 
since LC common potential will be impressed to a 
counterelectrode 37, direct current voltage is no 
longer impressed to the liquid crystal which 
intervenes between them. Therefore, whenever it 
is a TN liquid crystal, about 90 degrees of liquid 
crystal molecules will serve as as [ distorted ], and 
if it is an SH liquid crystal, a liquid crystal 
molecule will be maintained at the condition that 
perpendicular orientation was always carried out. 
[0049] In this example, since the support 
substrate 36 with which the above-mentioned 
liquid crystal panel substrate 30 which consists of 
a semi conductor substrate becomes that rear face 
from glass or a ceramic is joined by adhesives, that 
reinforcement is raised remarkably. Consequently, 
since the support substrate 36 is joined to the 



liquid crystal panel substrate 30, when it is made 
to perform lamination with an opposite substrate, 
there is an advantage that a gap becomes 
homogeneity over the whole panel. 
[0050] Drawing 8 is an example of electronic 
equipment which used the liquid crystal panel of 
this invention, and is the outline block diagram 
which looked at superficially the important 
section of a projector (projection mold display) 
using the reflective mold liquid crystal panel of 
this invention as a light valve. This drawing 8 is a 
sectional view in XZ flat surface passing through 
the core of an optical element 130. The projector of 
this example S polarization flux of light by which 
outgoing radiation was carried out from the light 
source section 110 arranged in accordance with 
the system optical axis L, the integrator lens 120, 
the polarization lighting system 100 by which an 
outline configuration is carried out from the 
polarization sensing element 130, and the 
polarization lighting system 100 according to S 
polarization flux of light reflector 201 The inside of 
the light reflected from S polarization reflector 
201 of a polarization beam splitter 200 and a 
polarization beam splitter 200 to reflect, 
High-reflective-liquid-crystal light valve 300B 
which modulates blue glow for the dichroic mirror 
412 which separates the component of blue glow 
(B), and the separated blue glow (B), 
High-reflective-liquid-crystal light valve 300R 
which modulates the dichroic mirror 413 which is 
made to reflect the component of red light (R) 
among the flux of lights after blue glow was 
separated, and is separated, and the separated red 
light (R), High-reflective -liquid-crystal light valve 
300G which modulate the remaining green light 
(G) which penetrates a dichroic mirror 413, The 
light : " modulated with three 

high-reflective-liquid-crystal light valves 300R, 
300G, and 300B is compounded by dichroic 
mirrors 412 and 413 and the polarization beam 
splitter 200, and it consists of incident light study 
systems 500 which consist of a projector lens 
which projects this synthetic light on a screen 600. 
The above-mentioned liquid crystal panel is used 
for the three above-mentioned 

high-reflective-liquid-crystal light valves 300R, 
300G, and 300B, respectively. 

[0051] The random polarization flux of light by 
which outgoing radiation was carried out from the 
light source section 110 results in a polarization 
beam splitter 200, after being divided into two or 
more middle flux of lights by the integrator lens 
120, and being changed into one kind of 
polarization flux of light (S polarization flux of 
light) to which the polarization direction was 
mostly equal with the polarization sensing 
element 130 which has the 2nd integrator lens in 
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an optical incidence side. It is reflected by S 
polarization flux of light reflector 201 of a 
polarization beam splitter 200, the flux of light of 
blue glow (B) is reflected in the blue glow 
reflecting layer of a dichroic mirror 412 among the 
reflected flux of lights, and S polarization flux of 
light by which outgoing radiation was carried out 
from the polarization sensing element 130 is 
modulated by high -reflective -liquid -crystal light 
valve 300B. Moreover, among the flux of lights 
which penetrated the blue glow reflecting layer of 
a dichroic mirror 411, it is reflected in the red light 
reflex layer of a dichroic mirror 413, and the flux 
of light of red light (R) is modulated by 
high-reflective-liquid'crystal light valve 300R. 
[0052] On the other hand, the flux of light of the 
green light (G) which penetrated the red light 
reflex layer of a dichroic mirror 413 is modulated 
by high-reflective-liquid-crystal light valve 300G. 
Thus, the TN liquid crystal (liquid crystal with 
which orientation of the major axis of a liquid 
crystal molecule was carried out to the panel 
substrate [ abbreviation ] at the time of no 
electrical-potential-difference impressing), or the 
SH liquid crystal (liquid crystal with which 
orientation of the major axis of a liquid crystal 
molecule was carried out to the panel substrate at 
the abbreviation perpendicular at the time of no 
electrical-potential-difference impressing) is used 
for the reflective mold liquid crystal panel which 
serves as the modulation 

high-reflective-liquid-crystal light valves 300R, 
300G, and 300B with each 

high-reflective-liquid-crystal light valve 300R, 
300G, and 300B. 

[00533 When -a^TN- liquid -cry stales- adopted, - the 
applied voltage to the liquid crystal layer pinched 
between the reflector of a pixel and the common 
electrode of the substrate which counters in the 
pixel below the threshold electrical potential 
difference of liquid crystal (OFF pixel) Elliptically 
polarized light of the colored light which carried 
out incidence is carried out by the liquid crystal 
layer, it is reflected by the reflector and it is 
carried out reflection and outgoing radiation 
through a liquid crystal layer as a light of the 
condition near elliptically polarized light with 
many polarization shaft components which shifted 
from the polarization shaft of the colored light 
which carried out incidence about 90 degrees. On 
the other hand, by the pixel (ON pixel) by which 
electrical-potential-difference impression was 
carried out, it is resulted and reflected in a liquid 
crystal layer by the reflector with the colored light 
which carried out incidence, and is made it 
reflection and outgoing radiation with the same 
polarization shaft as the time of incidence. Since 
the array include angle of the liquid crystal 



molecule of a TN liquid crystal changes according 
to the electrical potential difference impressed to 
the reflector, according to the electrical potential 
difference impressed to a reflector through the 
transistor of a pixel, adjustable [ of the include 
angle of the polarization shaft of the reflected light 
to incident light ] is carried out. 
[0054] Moreover, when an SH liquid crystal is 
adopted, by the pixel below the threshold 
electrical potential difference of liquid crystal 
(OFF pixel), it is resulted and reflected by the 
reflector with the colored light which carried out 
incidence, and applied voltage of a liquid crystal 
layer is carried out reflection and outgoing 
radiation with the same polarization shaft as the 
time of incidence. On the other hand, elliptically 
polarized light of the colored light which carried 
out incidence is carried out to a liquid crystal layer 
in a liquid crystal layer by the pixel (ON pixel) by 
which electrical-potential- difference impression 
was carried out, and it is reflected by the reflector 
and carries out reflection and outgoing radiation 
through a liquid crystal layer as elliptically 
polarized light with many polarization shaft 
components from which the polarization shaft 
shifted about 90 degrees to the polarization shaft 
of incident light. Since the array include angle of 
the liquid crystal molecule of a TN liquid crystal 
changes like the case of a TN liquid crystal 
according to the electrical potential difference 
impressed to the reflector, according to the 
electrical potential difference impressed to a 
reflector through the transistor of a pixel, 
adjustable [ of the include angle of the polarization 
shaft of the reflected light to incident light ] is 
carried-out. ^^^^^^ ^ - ^ ^.^^ r ..-w: ^ v 
[0055] S polarization component does not 
penetrate the polarization beam ~ splitter 200 
which reflects S polarization among the colored 
light reflected from the pixel of these liquid crystal 
panels, but, on the other hand, P polarization 
component is penetrated. An image is formed of 
the light which penetrated this polarization beam 
splitter 200. Therefore, when the image on which 
it is projected uses a TN liquid crystal for a liquid 
crystal panel, the reflected light of an OFF pixel 
results in the incident light study system 500, and 
when it becomes the Nor Marie White display 
since the reflected light of ON pixel did not result 
in the lens, and it uses an SH liquid crystal, since 
it does not result in an incident light study system 
but the reflected light of ON pixel results in the 
incident light study system 500, the reflected light 
of an OFF pixel serves as the Nor Marie Black 
display. 

[0056] It can miniaturize a projector while it can 
project a high definition image, since a reflective 
mold liquid crystal panel can form more numbers 
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of pixels since a pixel is formed in a glass 
substrate using semiconductor technology 
compared with the active matrix liquid crystal 
panel in which the TFT array was formed, and it 
can also make panel size small. 
[0057] It is the same electrical potential difference 
(for example, LC common potential.) in the 
counterelectrode formed in the location where the 
circumference circuit section of a liquid crystal 
panel is . covered by the light- shielding film in as 
drawing 6 explained, and an opposite substrate 
counters. As long as it is the same potential, 
different potential from this is sufficient. However, 
since it becomes different potential from the 
counterelectrode of the pixel section, the 
counterelectrode of the pixel section turns into a 
separated circumference counterelectrode in this 
case. Since it is impressed, about 0 V is impressed 
to the liquid crystal which intervenes among both, 
and liquid crystal becomes the same as an OFF 
condition. Therefore, with the liquid crystal panel 
of a TN liquid crystal, to compensate for a 
normally white display, all the circumferences of 
an image field are made to a white display, and all 
the circumferences of an image field are made to a 
black display in the liquid crystal panel of an SH 
liquid crystal to compensate for a normally black 
display. 

[0058] If the above-mentioned example is followed, 
while the electrical potential difference impressed 
to each pixel electrode of the reflective mold liquid 
crystal panels 111-113 will fully be held, since the 
reflection factor of a pixel electrode is very high, a 
clear image is acquired. 

[0059] Drawing 9 is the external view showing the 
example of ^ the ^ electronic equipment using- the 
reflective mold - liquid - crystal panel of this 
invention, respectively. 

[0060] Drawing 9 (a) is the perspective view 
showing a cellular phone. 1000 shows the body of 
a cellular phone and 1001 of them is the liquid 
crystal display section which used the reflective 
mold liquid crystal panel of this invention. 
[0061] Drawing 9 (b) is drawing showing wrist 
watch mold electronic equipment. 1100 is the 
perspective view showing the body of a clock. 1101 
is the liquid crystal display section which used the 
reflective mold liquid crystal panel of this 
invention. Since this liquid crystal panel has a 
high definition pixel compared with the 
conventional clock display, it can also make 
television image display possible and can realize 
wrist watch mold television. 

[0062] Drawing 9 (c) is drawing showing pocket 
mold information processors, such as a word 
processor and a personal computer. 1200 shows an 
information processor and the display for which 
1202 used the input sections, such as a keyboard, 



for and 1206 used the reflective mold liquid crystal 
panel of this invention, and 1204 show the body of 
an information processor. Since each electronic 
equipment is electronic equipment driven by the 
cell, a battery life can be prolonged if a reflective 
mold liquid crystal panel without a light source 
lamp is used. Moreover, like this invention, since a 
circumference circuit can be built in a panel 
substrate, components mark become fewer 
sharply and are made more lightweight-izing and 
a miniaturization. 
[0063] 

[Effect of the Invention] As explained above, this 
invention extends and forms in the semi-conductor 
substrate front face of the lower part of the pixel 
electrode used as a reflector the semiconductor 
region used as the active region (drain field) of the 
component (MOSFET) which switches a pixel 
electrode where high impurity concentration is 
comparatively high. The conductive layer which 
serves as one electrode of retention volume 
through an insulator layer is formed above this 
semiconductor region for every pixel. While 
making it connect with a semi-conductor substrate 
electrically through the high concentration 
semiconductor region of the conductivity type as 
this which was formed in the front face of a 
semiconductor substrate with said same 
conductive layer Since it is made to connect with 
the electric supply layer which gives constant 
potential to the above-mentioned semi-conductor 
substrate on the outside of a pixel field electrically 
and potential was fixed While being able to obtain 
a big capacity in a comparatively small area and 
attaining contraction-ization of a component by 
-thisby forming retention volume in-the^bottom-of 
a, pixel electrode Since it becomes unnecessary by 
impressing substrate potential to one electrode of 
retention volume wiring for supplying potential to 
one electrode of retention volume While the 
structure of a pixel becomes easy and the yield 
improves, it is effective in the irregularity on the 
front face of an insulator layer becoming small, 
and flattening of a reflector becoming easy. 
[0064] Moreover, since there is no capacity line 
which intersects the data line which supplies the 
signal impressed to each pixel electrode, while 
being able to reduce the parasitic capacitance of 
the data line and being able to mitigate the load of 
a driver, it is effective in a noise stopping being 
able to go into retention volume easily, and the 
potential of retention volume being stabilized. 
[0065] The insulator layer which constitutes the 
dielectric of the above-mentioned retention 
volume furthermore, the gate dielectric film 
formed between the gate electrode of MOSFET, 
and a channel field and the insulator layer formed 
in coincidence Moreover, since the conductive 



-9- 



JP10-293323A 



layer which constitutes one electrode of the 
above-mentioned retention volume used the 
conductive layer formed in the gate electrode and 
coincidence of MOSFET, respectively It is effective 
in the ability to manufacture the substrate for 
liquid crystal panels which has the retention 
volume of the above-mentioned configuration, 
without making the routing counter of a process 
increase. 

[0066] Moreover, by using the above-mentioned 
switching element as the complementary 
transistor which comes to form a P channel mold 
transistor and an N channel mold transistor in 
one pixel, the level omission of the signal 
impressed from the data line to a pixel electrode 
can be reduced, the transistor for switching can be 
made to turn on with low gate voltage now, and it 
is effective in becoming possible to be able to lower 
pressure-proofing of the part transistor and to also 
manufacture a substrate according to a low 
proof-pressure process. 

[Brief Description of the Drawings] 
[Drawing l] The sectional view showing the 1st 
example of the pixel field of the reflector side 
substrate of the reflective mold liquid crystal 
panel which applied this invention. 
[Drawing 21 The flat- surface layout pattern of the 
1st example of the pixel field of the reflector side 
substrate of the reflective mold liquid crystal 
panel which applied this invention. 
[Drawing 31 The sectional view showing the 2nd 
example of the pixel field of the reflector side 
substrate of the reflective mold liquid crystal 
panel which applied this invention. 
- FDr a wing 4l The flafr surface-layout patter n of the 
2nd example of the pixel field of the reflector side 
substrate of the reflective mold liquid crystal 
panel which applied this invention. 
[Drawing 51 The top view showing the example of 
a layout configuration of the reflector side 
substrate of the liquid crystal panel of an example. 
[Drawing 6] The sectional view showing an 
example of the reflective mold liquid crystal panel 
which applied the substrate for liquid crystal 
panels of an example. 

[Drawing 7] The wave form chart showing the 
gate drive wave of FET for pixel electrode 
switching of a reflective mold liquid crystal panel 
and the example of a data-line drive wave which 
applied this invention. 

[Drawing 8l It is the outline block diagram of a 
video projector as an example of a projection mold 
indicating equipment which applied the reflective 
mold liquid crystal panel of an example as a light 
valve. 

fDrawing 91 (a), (b), and (c) are the external views 
showing the example of the electronic equipment 



using the reflective mold liquid crystal panel of 
this invention, respectively. 

[Drawing 101 The sectional view showing the 
example of a configuration of the pixel field of the 
reflector side substrate of the reflective mold 
liquid crystal panel examined in advance of this 
invention. 

[Drawing 111 The flat- surface layout pattern of the 
example of a configuration of the pixel field of the 
reflector side substrate of the reflective mold 
liquid crystal panel examined in advance of this 
invention. 

[Description of Notations] 

1 Semi conductor Substrate 

2 Field Oxide 

3 Gate Dielectric Film 

3' Insulator layer used as the dielectric of 
retention volume 

4 Gate Line 

4a Gate electrode 

5a, 5b Source drain field 

6 Electrode of Retention Volume (Conductive 
Layer) 

7 Contact Field 

8 1st Inter layer Insulation Film 

9 Data Line 

10 Contact Hole 

11 2nd Inter layer Insulation Film 

12 Reflector (Pixel Electrode) 

13 Contact Hole 

17 Electric Supply Section Contact Field 
A 19 Electric supply layer 

20 Pixel Field 

21 P Type Well Field 

22 N Type Well Field 

25a, 25b Source drain field of P channel MOSFET 
26 7 Light*shielding Film 

30 Liquid Crystal Panel 

31 Data-Line Drive Circuit 

32 Gate Line Drive Circuit 

33 Pad Field 

34 Input Circuit 

35 Timing Control Circuit 

36 Support Substrate 

37 Counterelectrode 

38 Glass Substrate by the side of Incidence 

39 Sealant 

40 Liquid Crystal 

110 Light Source Section 

200 Polarization Beam Splitter 

300 Light Valve (Reflective Mold Liquid Crystal 

Panel) 

412,413 Dichroic mirror 

500 Incident Light Study System 

600 Screen 
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(t^PP*P * tit J3 t> . ±IE^«S 6 Id f±±1E 3V>n 

«*7*^-uT±Eje«Jii 9*»?>^*.e>*bfc«««ta: 

[0 0 2 4] ±flB&|HR 3 , 3 ' ttfRIMfcfc <fc o X-tfE 
M nffi©rt«¥*ffcE«*ffifc: 4 00~8 00tV^ 

at5it)^«i6[i, y v-y =>^JiSr 1 0 0 0~2 0 
0 0*>Vsl h n — ACOi SfcffSl-TKj&L-tW-LlCM 

o h^v^±wmrX:^t£mMM.^mm.^ ])^A i o 

0 0 — 3 0 0.0* h.n-iCt^ill^^L 
fc*J6 £ SitVC V * 3 . ±»y-^ 5' a "»4V IkfE^- 

Nfl;M4 a LT^*ffiteNS!*^l*^lJ«M':*- 
i'^T'i^i&^T'iiAi-•5 r. t xg as-g-^^^s,, 

[0 0 2 5] ±sENlKKyfi$5bfe'i(J!P 

K^yffli5a, 5b©jfJU^ft*SSlil 
X1 0 20 /cm3, Pl^y^^ N$Wc7©£F* LV^ 
^jNE^SS (4 lX10l8~io20/ cm 3 x-fc 
*„ fc*s, IfBNlK^ 5 b&itfPS^V 

ifllHlKSrfllJ^'^SMOS FETcoy — KW>-^ 
£ ****B»i*AJi £ FmfrfcJB/fc-r* J: 5 LX t>& 

[0 0 2 6] ±M¥-Y9MA: aisxxf^mmG^by 
4 -/u KIMtBt 2 ±fc*»tf TttiS l ©JIMi(M*IR 8 &M 



[0 0 2 7] ±!EifftlSJ£8fi, WtlJHTOg (iStfiC 
VDte^iiJ^Stl/SiMk^y =*ffflt) ?:1 0 00t 
ho-^e**S8IUfc±K:» BPSGI8 (jRb^ 

jsitjsy >-4-^tp->y^— b^f7^J8i) £8 0 0 0 — 1 
o o ooty^ ho- i»coJ: 5&JP£fc*8*BLT712ric 

SA*£>T i /T i N/A 1/T i N©4ljSi|i: 
io 5. TI<OTi^l00~600ty^hD 
— A, TiN^lOOOty^Fo-AgS, A 1 d s 
4000—1000 O*^* h d — A, ±|©T i N 
iS3 0 0~6 0 Q Or is #7* Fn-AroJ; 5&J5££ £ft 

[0 0 2 8] ±IE'f ri -^i»7*»e>lilR]|ft«»8±K:*»«t 
-CttfS2©SIIMMH!Sl l^J&£*bXV^ 0 Cl©Sg2 
Jgffiil&gEjg 1 1 f4, 0!l£«T EOS if- Y^^^isr)^ 
yv-y^-N) 5:lti|sfiL^7X-7CVDfeti!JM 

sw^y^yi (EtT, TEosiit-ts) *• 

20 30 00~6 000ty^^hB-ASSifLit± 
(c. SOGJBI (^ey • Oris ■ ifvxBK) «r*i«U * 
ttSr 3i y y * XNU otKJf) t' * 2©T 
EOSM$r2 0 0 0 — 5 0 0 0*^* hP-ASS© 

[0 0 2 9] £©*Jfc«fc*sv*TH\ ±££2jeiH!f&ft 

JBIi l ©±{c|2i 2 fd^^HXV'-S J; o f-> fstf l PiSifc 

^Xt^o ±ffijS2«M*ft»Bll 1, jRlS 

ffllfeftjlg 8*5. J:.^^:-,KiPfei»M-2 i &»i!l-r-5 aV*#-t 
30 /H 3 btbXio t) , rroa^^W-^l 

-- 3{iX_hlE®*lt® 1 2*s±IEKt"f ^fH«5'bfc*« 

tt* t ^ . 0iJ fitl* y ^ ife^ J: 5 T/v- * =. ^ AJi 
?r3 00~5 0 00^y^hD-A(7)J;5/<el¥$i^ 
fifeL, ^^^-^^^(CioX-ia^ 15 — 2 OfimlS 

[0 0 3 0] EI 2 f±BI 1 ^^^fiX^^RMMnm^ 

40 ^stgw^ffi^-rr^ hx**j5o i^mt-^^^x^s 
icis^s©— ^©-sst /is^ms 6 *s^it <b*txv> 

J£3Ig5 5b-' fi, MOSFET©y-hli4at3y 
h*-/W 0, 1 3©^©^f£^<K*tm® 1 2 

[0 0 3 1 ] ro|£K«tJ:*i^Tf±, #ISill©««f«* 
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3' liMOSFETOy- hm^t^-V^^IBWi: 

[0 0 3 2] ±|E3>-^^ h/f;— /H 3F*9fC(±^ 

^E*L, ^©SBR^^Sr^b-CilBH***! 2 Sr± 
EKK1^«5 bfcSSHE-rSJ: 9l-fC<>fiv\ r© 

^ !7 -kJ§ £r1i!fc<r L-XMrfic. IttfiV^U CMPfet*l2 
Srate»KS:¥ffl'fkbT^6>, 3>-i?> h*-/H 3£r 

[0 0 3 3] Sfc, _hfB3?MMT?tt, ii^-fyfV^ 
fflMOSFET^Nf-C^/vStU flM$^*£>— 

(5 .b.j.i :fcNl^«feiAIt - 

XfiNS^^/UJ: LV PlUf ^ j/^y^fflMO"S F E T 

$rP^-Y^/i^J£ U 'fiy$&*»— 

{fcfH*£ (5b' ) SrPl!Jf:««j*A»ir«ri'b^« 

[00 34] Sfc, _hfaHiS0iJ-e(±, EPS*'-* yfsf 
fflMO S F E T &¥i*ft:2E«*ffiW12j*Lfc t©Ko^ 

-< yfV^lMO S F E T ?:Mt5 i 9 t LfctOt "o 
fciSJH1-5 it**-?* 5.. -tfc>»£\ 

Jlj20!&£1f/&1-3MOSFET<©!7^/MW!£ 

[0 0 3 5] S^iC, Il^yfy^fflOMOSFE 
T<£>y- hm®4 atcti, 1 5 V<DX 0 teXZ Km,!£fc 

ffi-e«Sfc**l/5fc«>, ffliaiallSSrfll^-f-a-FET©^— 
MfeUkKSrlB*^^ ?f^fflFET»y- M&tMKJ: 
9 <>}l|<^UTFETO*ltSr|pl±*-&H5aiHllS©S(l 
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y^fflFETCy- H6IWKOff*©J|lll 3 #© 1 ~ 5 ft 
<D1 (Mx.li80~2 00ty^hn-i,) iZlrZZ. 

[0 0 3 6] i:5-e, ft 1 ©IQSWfcJa^-ctt, 
-frU&v c t ci©^ 5 v (El 6 co?S^/<^/kdM[S]S 

S3 8^^(tf3tt5*ii«@3 TtW^WLCa* 
ylfLC-COMfiVc <fct> AVfc*lt->7 h$tb"CV^ 

jtVd-AVi48) tC-TffftV^ tc-e, ^1©HI 

Sr. ®^^.^r yfy^f FET©y- hWf4<l 
iaiiIB6*r«*i-5FET©y— h^^t [^^(-ff^i- 

ft(D 1~5#CD 1 tc-t-5CtiST?#, :hl:iot§i 

Hf**-!' yf^fflFETO^- hm^4 a icy- 

[003 7] ±fSfiy#**©— 

fig-f-sdf y 3>-$>5vM±^^/vv-y*'r kit*^ 

[ 0.0 3 8.]M 34b- .fc.tfl*! 4 11, W Sr.ii^. L, tcSLM , 

121 3 i/fy^fflMO S F E TWlffffiiaT-fc ' 

OSFET5:CMOSt Uci©t*fc5. 5a, 5 b f± 
N^t^MOSFET©y-^, KKy®S, 4 a 

^c^HfcP -7^/v^2 1 ro*ffi{c^fig$tvT^5^Sr 
^V^-CM 1 O3?Jt09^i3«-S^W yfV^MO S F E 

[003 9] — 2k wCDHJfe^J-Ctt, iffiN^^^/VM 
OSFETitfTLt^©jfi§t> Pf^UMOSF 
K l^-T y^H^ 2 5 a , 25bh -e©y* 

- hs@2 4 a y— ^> KKy^ 

i§E25a, 2 5 b fi PS^^fe^AST'fc <J , *«*ffi 
\cB!$.£tltcN?^*mi&2 2±lCjf^$HTV^ 0 P 
V^;l^i&2 1 *Jj;U ? N!7 3i^ffi^2 2 ^SfSffT 

M^t^S. Pf^MOSFET©y-hSS 
2 4afi, N^-f^/VMOSFETfiiJcO^iy— hS4 
tT 1 ff»-S»:**tfc»2y- hB 2 4*»feggtiii-5 J: 9 
fc»J***t, SI 2^— h»24tll^- hi^4icTOq 
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t^^MO SFETi N^^/l-MO SFETt ttl^Nf 

[0040] ±EPf-f^MOSFET«y-^ > K 
W >fa*£ 2 5 a , 2 5 bfi, Nft^MOSFET 
<D±.*U*s* Vmx-m.'iTz.WMX*?— Hi2 '4 a 

OSFET© >fg^^«^1-S^#l*AS5 b 
SrSHiL-r^cD&SftgBS b ' W_htc|fe^3' Sr^LT 

a&itfK^lfc^ficDP^aV^ hia®7$r^-UT 

mfe1rz>£?izffij&£tix\<^ 0 P^-^A-MOSFE 
Tfflfi, ^ (O K H" yffiJS 2 5 b (; 3 y ^ ^ f.*— 

[004 1 J ±|EP^^/i^g^2 1 te£ZfW}x./l>mm 
2 2lt ^•^•±|Ey-h^4, 2 4 c7>gaiS*fa (jfcg* 
[6]) ICffioTPffii-^H^ilEcO^^/^iElctJii^i-S 

/i^@«t 2 2 teffimSHHJEV c c 5:«t5tl7-1' ^ 

[0042] Sfc #}cps^$n5t.cci-e^^^ % 

V^TttWMO S K BTCO X — ^ : K'k'f^M.'b.LDD 

[0 0 4 3] £fc, 0 3, IU4T'[±^«f^*f4NS^*e 
ftiA!5b' £«A«6};iJ;9#lJ*LTi^;5;as, mm 
tPl^ttft#A!2 5 b £r*£35LT 2 5 b ' £ 

ML, ii&iit)8£3 Sr^LTN^iA^ 2 fl^Sr-^x. 

[0044] 05 ti_kfEHl£0"J£jg,ffl Lfc&iS'^WB 

[0 0 4 5] |2]5}^£ix"0->3 £ 5f-, Z.<DMM&llz. 

*j^Tii, mm.(Dmmn^\-fbtix\ / ^z>mm\s}&\zyt 
fcW*ffl^2 ocoiiiai^itbn, iffix-^SSiiiij 



(6) 

3 \ MS4*)R#fc*3tf S^- MMHttiaB&3 

2, K3(tt3 3 Sr^L-C^«B5*»P>A*S^5Hlft , 7 f 
— *Srffi0jMpA;*JlH]SS3 4. ~Z.tlb<D\£l1&$:fflffl1-Z 

#4 s -yfw&mi&z 5m<om?&xh<9 , cut,*, ©mis 

tem&VM^J yfy/lMO SFETi p]— X.UXM 
j&£*v£MOSFET£t6»li§^t>L<fi;^ y^i^ 

[0 0 4 6] r.©IBftWfc*Sl^-Ctt» ±EJl3yS2 6 

io mn^^ivx^^mmmmi 2 tm—i:m.X'M^, 

[004 7] 121 6 fiJifB^Jl^/WHStESriiffl Lfc^ 
MmMLA'*** 3 0 ©»rffi#j«$r*1-. HI 6 \c?jk-f-£ 5 

ca^Wfltfsi^SfrSjSWSMUil (I TO) frhte 
5*j-fa11ffi3 7 *^i-5A*till©^9^**3 8 #315 
ftraPHSrSJl^TBBSai,. JlB£rv—/M#3 9-?£tlt£ 
nfcF B M~t*3l-JS*prc>TN (Twisted Nematic) Wfc&t. 
'it ti $ (iUEMfWWfi T-fS H B^^ (5 1? fittga |6] $ 
HfcSH (Super Homeotropic) Mfifcii 4 0 ^S^ig 

blf-f-SrA^ Lfc <9 , y Ktft^c 3 3 (*_blEv — /i4t 3 

30 TV^. ' . 

[004 8] JS52[5]8g ±©«3tJg£ 2 6 [i, tt£ 4 0 Sr^ 
&LT*j-ftflS3 7 tJtlSlSJlSiSKttfja^^-CV^ 

(is *HS]«ffi3 7l-«LC3^^m{S^MP$ix6cD 

-e. o m t-^^-r 5 m& nmffiieff^ w in $ < 
o° iatjtfeiSifto, s H®«ft-c*>^rf«^sa 

[004 9] rwHJfeWwfcl^Tf*. 
40 5Ji|5ffi^^/^tK3 Ofi, -€rO^Btc^7^t> L< 

*S*, «fi/^^a*R 3 0 fc:5E»K*R 3 6 SrS^-^-tirT 
[0 0 5 0] 0 8fi, ^?^(75^iSft/^ 0 ^/^$rffl^^fcfl;T• 



■> 
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1 3 OWf'i>Sra?>XZ¥Stc*5(t2)ifrffil§lT*fc 
BUfc^gBl l 0, A^yy-if^—^ i^X 120, H 

jtaayu^i 3 0*>?>«BS«ri6$ix5{H3tflgMs«i o 

0, fi»»MIl 0 0A»ba»£;h/fcS«tt3fcJ|CSrS 
<S^fe3t*Rltffi2 0 1 K:J:9g»£-£*fla3tefcr-A;*:/ 
P^200, S^t'-A^T'y 2 0 0OSffi3feS 
*fffi2 0 1 d>P)S*t$*tfc3tW5 #fe3t (B) <D/& 
^iti^ P>f y ^ 5 7-4 1 2 , #fSi$*U*L 
Wfeft (B) Sr*fe3tS:agW-r«R4tS»*5-f 
^3 00B, *fe3t*s»«$^fca<0*JlCO5*>*fe* 
(R) O^SrSlt.$*T:»Hti-5^^0'r 9 
-4 13, (R) Sr^fS-TSS^S^ 

i7-f h/Vv/3 0 0R> ^?n>f7^?7-4 13 
fc3Sii1-3»0®*HMfc (G) SrWWi-5K«a?Rft9 
-f \*s*;l>7 3 0OG, 30<D%Mm&ga7 -< h'W3 
00R, 3 00G, 3 0 0 B^T^P^tufcJtSr^'f ^ 
n^7^?7-4 12, 4 1 3, J**?!) 

2 0 0l;t^L> ztD-ti&yt&x? V ->6 o o\z& 

nx^^&o ±IE 3 oWSlt^fi 7 >f N^^7*3 0 0 
Rx 300G, 3 0 0 Btctt, -ttu-?r*HHtjiS^^^ 

[0 0 5 1 1 7feJ!g§81 1 OA^ffiW^fc^^A&iB 
-f yf^w-^ u>"Xl 2 Old J: Q&&.<D<p 

T^feffi^tf— ■A^.y.-yi? 2,0 0.l;.i5.l3iJ-4.-3^ 
if * S. fflJt***^ 1 3 0 *» UiSt $ ixfc S fiftft Jit 30 

ii, t-- i ^ 7° y 2 o o co s ®7t7t*s:#* ffi 2 

o l fcio-CEltSii. Slt^tvfc7tmw5^, Wfift 

(B) ©T^ri*^* 0^5/^*7- 4 1 20?W#,7tS 
»Jil=TS*t*^ RatSMKftT^ h/</U7*3 0 0 Bfxl 

©#fe^*tJBfc8iBU;fc3fcJlt©5*>, *&7t (R) © 
? *4 5.9 — 4 1 3©#&7feK#tJIfCT 
Rj+SH, Rltffi«fi7-f ^^7*3 0 0 Rt<tot^ 

[00521 -*. ^^o-fj/^57-4 13©M 40 

%fr%sm*T&mi,tm&% <g> <03t3tcf±s*ta«s9 

^fh/ i !/V7*3 0 0Gi:J;ot^$tL5. r.©J:5fcu 

t, ztijfntDfcktmwiihvJ Y'^vzfz o or, 30 

OG, 3 0 0 BK£oT&fflR*t3!fKiii7^ h/VP7*3 
00R, 3 0 0G, 3 0 0 B bl£2}BMW&&'**fl' 
tt, TNI!*** (tKfi^-T-ofttt^WffftlPPJPH*^^- 5 -* 

[00 5 3] T NSf£Si£gU8 Bllff ©M so 
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«JEfcjCD-CnI^$n5o 
[0 0 5 4] *fc, SHM?Sf B ?:«ffl Lfc^fCfi, « 

FSi) T*f±x AWbfc^TtcDife^Rltm^fx:^!?, s 

5. -*».«*JHcmEPPiPiS^H* (ONf*) t? 

>9R*t$^x j£.f B Ji£^LTx AW3tOflK6ttfc» 

SAt fc to £ ttfcUffi fC(S DXT NSifoft ©7&ift# 

^•©ge^j^jF^^k-rsw-t?, AW7t(c*j-r5Rtt7t© 
(xCpniD-rsmjEf-^ ex nr^$tv-5o 

[0 0 5 5] xl^e>©^Kft/^/K73liiSld»P>Slt$Hfc 

-r^o r cDfigft t*— A^7°y 2 0 osrSiaufcTtfxC 

J:9B«^*S*tS. «oTv Mx5Jx5M(ix T 
NSffii Srffo&'^A'Kffl VNfc^a-ttO F F i®Si©Klt 
7fctf5&tt7t^ 5 0 0 i'^ tj O Npj*coSlt7tfi: V'^X 
fcMb^v^x*/— ^y— ^y-f b&mkteV. SHS 

P>-rONtil*cr)S:lt7t^ait7t#^5 0 0ICM5OT*/ 

[0 0 5 6] SttS^ft^^Hx ^7^S«fx:TFT 

SCOT*, K»i»*Bi««:«:itt?#5i:*fc. -fvV^ir 
[0 0 5 7] E16fx:TlftM Lfci 5f-, fiS^^^coil 

\,\ is. Lx ^•5©T% 
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tt«Bc 0 V&mu£tl, fi£fP B fiO F F#tffi t IK) tfcfc 

s G lot, TNS«fi^ffift^^^tftt, ^y* 

[0 0 5 8] ±E3?*Mfc« 5 t > E»a«I^^ 1 
11-11 3©*B*««lwWai*^fc«Ed s jfc^l-(ft 

[0 0 5 9] H9tt, : t1n?in*ft9i<DBMMm&'<* ™ 

[0 0 6 0] El 9 (a) tt«ffir«BSr^-r^ffiia-efe 
§ 6 1 0 0 0 ttjg^StS^S:;^ U 3^100 

So 

[0061] ei 9 c b ) ti, mmnmm^-m^^-rm 

-CfeS,, 1 1 0 0»±^f+*#:§r^i-^|glT-fe5„ 11 
0 1 rMe»W©KWS!«tfi''-'^/>'*fflv^Kft**SB-C 

[00 6 2] HI9 (c) teu y-T'n, ^y=r^cD#§ 
<BfS!flMB«ia3fi*Sr*i-B|-C*)4. 1 20 0tt*«Sl 
iggSr^U 1 2 0 2fi3f— K^OA^Sk 12 0 
6f^»W©^S!ifcS'<*^*fliV*fc.*5*«, 1 2 0 
4 tiff «te3S»flt4:flESr*i-. #*cDS^$SStt«?t!ll- 

ft • >mfc-z$ av - • ••••••• 

[00 6 3] 

^^-Y .y^^iZ-t-S^ (MOSFET) ©S^fS^ 
fc«8RS*-C*4fcS:SJ£-*-3 «t 5 LfcOt% pfjRWE 



/4 

[0 0 6 4] #W*««K:fPiP*ix5«*Sr«je 
[0 0 6 5] Sfefc, ±IE««f**©B«flcS:«|dl-t-« 

iftiga^ttMosFETroy— hmMtf-^^^w$.b<D 

MO S F ETffly- KmHi: ID^t-^^^-S^mS 
[0 0 6 6] ±IE^-T y^V^*T-Sr, lool 

So 

[mu ^wsrafflufcsitsRft^^^oswmK 
[02] ^pjs-3iffl Lfcgita«*/^-'i'©s*tm« 

[03] *^PJSrigfflLfcSltM^^/KOSltmffi 

[14] &&w*mm i,itKatmM'<*fl'<oBUttw& 

[05] Hlfe#jroffiift/^vrosWf^i£«tf> ^ 
[0 6] SJltWroiKfi^^vfflaEKSraiffi UfcS4tajft 
[0 7] 3MBMSrJgfflUfcR»a«j6>'^^©H»m« 

[08] Hi£0iJ©S*tM?Sfi^^^&7-Y h/Wtt 

^^©«WSfllj«iaT*>5. 

[0 9] (a) , (b) , (c) «U **l?iKjl&ffl<0 

So 

[E110] **Mf-5fe5toT«lf*UfcRtti3|Rfi^/v 
[Ell 1] **PJ^$feSoT«feWUfcSlti3ffift^^ 
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2 4 fg2^-M6 

25a, 2 5b P ft^MO S F E T (O y - 



1 






2 




2 6 ii^J^ 


3 




3 0 ffift^^/v 


3 ' 




3 1 


4 




3 2 ^- N^IEK)!h]^ 


4 a 




3 3 v KH* 


5 a , 


5 b y— * • K W>iWdE 


3 4 A^IhJSS 


6 




io 3 5 5^WJ»[hI!& 


7 




3 6 W&L 


8 




3 7 ^ff^mffi 


9 




3 8 AitiW^^^^SS 


1 0 




3 9 


1 1 




4 0 


1 2 


K&mm mmmm) 


iio cassis 


1 3 




200 6*t-A^/y^ 


1 7 




3 0 0 9>f h^K/ (S*ta«ft^^*/^) 


A 1 


9 i&me 


412, 413 ¥4 ^ ^^i y ^ ^"7 — 


2 0 




20 5 0 0 Slt3t^» 


2 1 




600 y — >- 


2 2 
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